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(54) Hollow swash plate compressor piston with bores 



(57) A unilateral-headed swash plate type compres- 
sor, in which a body 1 9a of a piston 1 9 in sliding contact 
with the inner peripheral surface of a cylinder bore 1 a is 
formed with a cavity 19a for realizing a reduced weight 
and also formed with an annular groove 42 fitted with a 
piston ring 41 in sliding contact with the inner peripheral 



surface of the cylinder bore 1a, is disclosed. The body 
19c of the piston 19 includes at least a first hole 46 and 
at least a second hole 48 open to the inner peripheral 
surface of the cylinder bore 1a and communicating with 
the crank chamber 8 through the cavity 19a. 



Fig.l 




Q_ 
LU 



Printed by Xerox (UK) Business Sorvtoes 
2.16.7 (HRSV3.6 



BEST AVAILABLE COPY 



1 



EP 1 092 871 A2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to a unilateral- 
headed swash plate type compressor used for the air- 
conditioning of automobiles or the like. 

2. Description of the Related Art 

[0002] Conventional unilateral-headed swash plate 
type compressors are disclosed In Japanese Unexam- 
ined Patent Publications (KOKAI) Nos. 9-203378 and 
1 0-1 531 70. In these unilateral-headed swash plate type 
compressors, cylinder bores, a crank chamber, a suc- 
tion chamber and a discharge chamber are defined in a 
housing, and pistons, adapted to reciprocate, are 
accommodated in the cylinder bores, respectively. Also, 
a drive shaft is rotatably supported on the housing and 
adapted to be driven by an external drive source. Fur- 
ther, a swash plate is supported on the drive shaft to be 
capable of synchronous rotation, and a pair of shoes 
are interposed in tandem between the swash plate and 
the piston. More specifically, the piston has a shoe cou- 
pler integrally formed with the body thereof in sliding 
contact with the Inner peripheral surface of the cylinder 
bore, and the shoe is placed between the shoe coupler 
and the swash plate. These unilateral swash plate type 
compressors are adapted to change the piston stroke 
and the inclination angle of the swash plate in accord- 
ance with the difference between the Internal pressure 
of the crank chamber and the suction pressure thereby 
to control the compression capacity. In a configuration 
constituting the features of these unilateral-headed 
swash plate type compressors, a cavity for reducing the 
weight is formed In the piston body and a piston ring for 
Improving the hermetlcity Is fitted In an annular groove 
of the piston body in sliding contact with the inner 
peripheral surface of the cylinder bore. A hollow portion 
or a cut-out portion is disclosed as the cavity. 
[0003] In these unilateral-headed swash plate type 
compressors, the swash plate is rotated synchronously 
with the drive shaft driven by the external drive source, 
so that the piston is reciprocated In the cylinder bore 
through the shoes. As a result, the cylinder bore forms a 
compression chamber with the piston head. When the 
compression chamber is in a suction stroke, a low-pres- 
sure refrigerant gas is introduced into the compression 
chamber from the suction chamber connected to the 
evaporator of a refrigeration circuit. When the compres- 
sion chamber is in a compression stroke, on the other 
hand, a high-pressure refrigerant gas is discharged into 
the discharge chamber from the compression chamber. 
The discharge chamber is connected to a condenser of 
the refrigeration circuit, which constitutes a vehicle air- 
conditioning system used for air-conditioning of the 



automotive vehicle. 

[0004] With the conventional unllateraJ-headed 
swash plate type compressor described above, how- 
ever, an annular groove Is formed in the piston body and 
5 a piston ring Is fitted in the groove in order to efficiently 
discharge the refrigerant gas compressed In the cylin- 
der bore into the discharge chamber. For this reason, 
the refrigerant gas In the compressor chamber Is not 
easily supplied to be the crank chamber as a blowby 
to gas. Also, the lubricant mist contained in the refrigerant 
gas cannot be easily supplied to the sliding portions 
between the swash plate and the shoes or between the 
piston and the shoes, with the result that the sliding por- 
tions are frequently worn for a reduced durability. 
15 [0005] Especially, in the swash plate compressor of 
a variable displacement type, the inclination angle of the 
swash plate Is required to be reduced in the case where 
the operating switch of the vehicle air-conditioning sys- 
tem is turned off or the cooling function is otherwise 
20 stopped in response to an external command. For this 
purpose, the internal pressure of the crank case must 
be Increased to secure a higher back pressure exerted 
on the swash plate. In view of the fact that the piston 
ring Is fitted in the annular groove In the piston body, 
25 however, considerable time is required to reduce the 
inclination angle of the swash plate and the transition to 
the minimum capacity is delayed if only a small amount 
of the blowby gas is supplied into the crank chamber at 
a time. This causes unnecessary refrigeration to con- 
st? tinue or an unnecessary load to be imposed on the 
external drive source. 

SUMMARY OF THE INVENTION 

35 [0006] The present invention has been developed 
in view of this situation, and a object thereof is to pro- 
vide a unilateral-headed swash plate type compressor, 
with improved durability, utilizing the features of the cav- 
ity and the piston ring. 

40 [0007] Another object of the Invention is to assure 
quick transition to minimum capacity for the unilateral 
swash plate type compressor with variable displace- 
ment 

[0008] According to a first aspect of the Invention, 
45 there Is provided a unilateral- headed swash plate type 
compressor comprising: 

a housing for defining cylinder bores, a crank cham- 
ber, a suction chamber and a discharge chamber; 

so pistons accommodated in the cylinder bores in a 
manner capable of reciprocation; 
a drive shaft driven by an external drive source and 
supported rotatably by the housing; and 
a swash plate supported on the drive shaft in a 

55 manner capable of synchronous rotation and caus- 
ing the piston to be driven; 
wherein the piston body In sliding contact with the 
inner peripheral surface of the cylinder bore is 



2 



3 



BP 1 092 071 A2 



formed with a cavity for realizing a reduced weight 
and with an annular groove fitted with a piston ring 
In sliding contact with the Inner peripheral surface 
of the cylinder bore, and 

wherein the piston body has at least a through hole 5 
open to the inner peripheral surface of the cylinder 
bore and communicating with the crank chamber 
through the cavity. 

[0009] In the unilateral-headed swash plate type 10 
compressor according to the Invention, the weight 
thereof is reduced by the cavity formed in the piston. A 
hollow portion or a cut-out portion can be employed as 
the cavity. Also, an annular groove Is formed In the pis- 
ton body and a piston ring is fitted in the annular groove, is 
so that the refrigerant gas compressed in the cylinder 
bore can be discharged efficiently into the discharge 
chamber. 

[0010] The unilateral-headed swash plate type 
compressor according to this invention also has at least 20 
one through hole in the piston body, which through hole 
opens to the inner peripheral surface of the cylinder 
bore and communicates with the crank chamber 
through the cavity. Thus, the refrigerant gas is easily 
supplied from the compressor chamber into the crank 25 
chamber as a blowby gas. In the process, the refrigerant 
gas Is conveniently passed through the cavity formed in 
the piston, and therefore the need of a special path for 
the refrigerant gas is eliminated to reduce the manufac- 
turing cost. As a result, the lubricant mist contained in 30 
the refrigerant gas is also easily supplied to the sliding 
portions between the swash plate and the shoes and 
between the piston and the shoes. Thus, the sliding por- 
tions are not easily worn and have a high durability. 
[0011] In this way, the unilateral-headed swash 35 
plate type compressor according to the invention can be 
improved In durability taking advantage of the feature of 
the cavity and the piston ring. 
[0012] This Invention may be more fully understood 
from the descriptions of preferred embodiments of the ao 
Invention set forth below, together with the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

43 

[0013] 

Fig. 1 is a longitudinal sectional view showing a 

general configuration of a unilateral-headed swash 

plate type compressor according to first to fifth so 

embodiments of the Invention. 

Fig. 2 Is a side view of a piston according to the first 

embodiment. 

Fig. 3 is a longitudinal sectional view of a piston 
according to the first embodiment. 55 
Fig. 4 Is a sectional view taken along arrow IV of 
Fig. 2 showing the front surface of a piston accord- 
ing to the first embodiment. 



Fig. 5 Is a plan view of a piston according to a sec- 
ond embodiment. 

Fig. 6 is a side view of a piston according to the sec- 
ond embodiment. 

Fig. 7 Is a longitudinal sectional view of a piston 

according to the second embodiment 

Fig. 6 is a longitudinal sectional view of a piston 

according to a third embodiment. 

Fig. 9 Is a sectional view taken along arrow IX of 

Fig. 8 showing a piston according to the third 

embodiment. 

Fig. 10 Is a longitudinal sectional view of a piston 

according to a fourth embodiment. 

Fig. 11 is a sectional view taken along arrow XI of 

Fig. 10 showing a piston according to the fourth 

embodiment. 

Fig. 12 is an enlarged longitudinal sectional view of 
a piston according to a fifth embodiment 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0014] A unilateral- headed swash plate type com- 
pressor according to first to fifth embodiments of the 
invention will be described with reference to the draw- 
ings. 

(Embodiment 1) 

[001 5] In a unilateral-headed swash plate type com- 
pressor according to the first embodiment shown in Rg. 
1, a cup-shaped front housing 2 is coupled to the front 
end of a cylinder block 1 formed with a plurality of cylin- 
der bores 1 a, an axial hole 1 b, a muffler chamber 1c and 
a suction chamber 1d. The rear end of the cylinder block 
1 is coupled to a rear housing 7 holding a suction valve 
3, a valve plate 4, a discharge valve 5 and a retainer 6. 
The cylinder block 1, the front housing 2 and the rear 
housing 7 make up a housing. 

[0016] An axial hole 2a is also formed in the front 
housing 2. in a crank chamber B formed of the front end 
of the cylinder block 1 and the front housing 2, a drive 
shaft 12 is supported rotatably In the axial hole 2a 
through a shaft seal unit 9 and a radial bearing 10 and 
also In the axial hole 1 b of the cylinder block 1 through 
a radial bearing 1 1. In the crank chamber 8, a tug plate 
14 is fixed on the drive shaft 12 in the space between It 
and the front housing 2 through a thrust bearing 13. A 
pair of arms 15 are protruded rearward from the lug 
plate 14, and a guide hole 15a having a cylindrical inner 
surface Is formed through each arm 15. The drive shaft 
12 is inserted in a through hole 16a of the swash plate 
16, and an inclination angle reducing spring 17 is Inter- 
posed between the swash plate 1 6 and the lug plate 1 4. 
The swash plate 16 is urged in such a direction that the 
inclination angle is reduced from maximum to minimum 
value by the Inclination angle reducing spring 1 7. 
[0017] A pair of guide pins 16b are protruded from 
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the front end of the swash ptate 16 toward each arm 15, 
and a guide unit 16c having a spherical outer surface 
rotatabie while sliding within the guide hole 15a is 
formed at the forward end of each guide pin 1 6b. Also, 
pistons 19 are arranged through a pair of shoes 18 at 5 
the front and rear peripheral edges, respectively, of the 
swash plate 16. Each piston 19 is accommodated in a 
corresponding cylinder bore 1 a. 
[0018] A boss 20 Is fitted, by spllnlng, onto the drive 
shaft 1 2 protruded forward from the rront housing 2. The to 
boss 20 is fixed with a pulley 22 by means of a key 21 . 
The pulley 22 is fixed by a bolt 23 with the drive shaft 12 
on the one hand and supported by a bearing 24 with the 
front housing 2 on the other. The pulley 22 Is wound with 
a belt 34 connected to an engine EG constituting an is 
external drive source. 

[0019] A resilient spring 26 is arranged with a snap 
ring 25 on the portion of the drive shaft 12 somewhat 
behind the swash plate 16. In the axial hole 1b of the 
cylinder block 1, a thrust bearing 27 and a washer 28 20 
are arranged at the rear end of the drive shaft 1 2, and a 
spring 29 is interposed between the washer 28 and the 
suction valve 3. 

[0020] A suction chamber 7a communicating with 
the suction chamber 1 d of the cylinder block 1 through a 25 
suction passage, not shown, is formed inside the rear 
housing 7. The suction chamber 7a communicates with 
each cylinder bore 1a by way of a suction port 30 
formed through the retainer 6, the discharge valve 5 and 
the valve plate 4. The suction chamber 1 d is connected jo 
to the evaporator EV of an external refrigeration circuit 
by a pipe, and the evaporator EV in turn Is connected by 
a pipe to a condenser CO through an expansion valve V. 
A discharge chamber 7b is formed outside the rear 
housing 7. The discharge chamber 7b and the muffler 3S 
chamber 1c of the cylinder block 1 communicate with 
each other through a discharge passage 7c formed 
through the retainer 6, the discharge valve 5, the valve 
plate 4 and the suction valve 3. The muffler chamber 1c 
is connected by pipe to the condenser Co of the ref rig- 40 
eration circuit The discharge chamber 7b communi- 
cates with each cylinder bore 1a by a discharge port 31 
formed through the valve plate 4 and the suction valve 
3. A control valve 32 Is accommodated in the rear hous- 
ing 7. Thus, the compression capacity Is controlled by 45 
changing the stroke of the piston 19 and the Inclination 
angle of the swash plate 16 in accordance with the dif- 
ference between the pressure in the crank chamber 8 
and the suction pressure In the suction chamber 7a. 
[0021 ] The feature of the configuration of this unllat- so 
eral-headed swash plate type compressor lies in that, 
as shown in Rgs. 2 and 3, a hollow portion 19a for real- 
izing a reduced weight is formed as a cavity in the body 
19c of the piston 19 in sliding contact with the inner 
peripheral surface of the cylinder bore 1a. The portion ss 
of the body 19c nearer to the head is formed with an 
annular groove 42. A piston ring 41 in sliding contact 
with the inner peripheral surface of the cylinder bore 1 a 
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is fitted In the annular groove 42 as shown In Fig. 1 . 
[0022] The bottom surface 44 of each annular ring 
42 is formed with a plurality of first holes 46 for connect- 
ing the Inner peripheral surface of the cylinder bore 1a 
and the hollow portion 19a. The first holes 46 are 
formed along the diameter at equal angular Intervals 
with respect to the periphery of the piston 19. Further, 
as shown in Rgs. 3 and 4, the piston 1 9 Includes a shoe 
coupler 19b Integrated with the piston body 19c for cou- 
pling the shoe 1 8. The portion of the body 19c nearerto 
the shoe coupler 1 9b Is formed with second holes 48 
communicating with the first holes 46 through the hollow 
portion 19a and connecting the hollow portion 19a with 
the crank chamber 8. More specifically, the second 
holes 48 are obliquely formed in the neighborhood of 
the shoe 18 under the shoe coupler 19b in its upper 
position, as shown in Fig. 4. Each of the first holes 47 
and the second holes 48 is a through hole. 
[0023] In the unilateral-headed swash plate type 
compressor having the configuration described above, 
the swash plate 16 is rotated synchronously when the 
drive shaft 12 is driven by the engine EG, so that the 
piston 19 reciprocates in the cylinder bore 1a through 
the shoe 18. As a result, the cylinder bore 1a forms a 
compression chamber with the head of the piston 1 9. 
When the compression chamber is In a suction stroke, 
therefore, a low-pressure refrigerant gas is introduced 
into the compression chamber from the suction cham- 
bers 1 d, 7a connected to the evaporator EV of the refrig- 
eration circuit, while when the compression chamber is 
in a compression stroke, a high -pressure refrigerant gas 
is discharged from the compression chamber into the 
discharge chamber 7b. The refrigeration circuit is used 
for air-conditioning the vehicle as a vehicle air-condi- 
tioning system. 

[0024] The hollow portion 19a formed in the piston 
19 reduces the weight of the unilateral-headed swash 
plate type compressor. Also, in view of the'fact that the 
body portion 19c of the piston 19 Is formed with the 
annular groove 42 having the piston ring 41 fitted 
therein, the refrigerant gas compressed in the cylinder 
bore 1a can be efficiently discharged into the discharge 
chamber 7b. 

[0025] In this unilateral-headed swash plate type 
compressor, the body 19c of the piston 19 has the first 
holes 46 and the second holes 48, of which the first 
holes 46 are open to the inner peripheral surface of the 
cylinder bore 1 a and the second holes 48 communicate 
with the crank chamber 8 through the hollow portion 
19a. Therefore, the refrigerant gas in the compression 
chamber Is easily supplied Into the crank chamber as a 
blowby gas. In the process, the fact that the refrigerant 
gas is passed conveniently through the hollow portion 
19a formed In the piston 19 means that a special pas- 
sage is not required for the refrigerant gas. Thus, the 
manufacturing cost can be reduced. As a result, the 
lubricant mist contained in the refrigerant gas Is sup- 
plied easily to the sliding portions such as between the 
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swash plate 16 and the shoe 8 or between the piston 1 9 
and the shoe 8. These portions thus rarely develop 
wear or the like for Improved durability. 
[0028] Also, in this unilateral-headed swash plate 
type compressor, the first holes 46 are open to the bot- s 
torn surface 44 of the annular groove 42. The piston ring 
41 Is compressed In the annular groove 42 by the com- 
pressive reaction or the force of Inertia of the refrigerant 
gas, and therefore the first holes 46 are opened to the 
space generated in the annular groove 42. The piston to 
ring 41 fitted In the annular groove 42 is in sliding con- 
tact with the Inner peripheral surface of the cylinder bore 
1a, and therefore there Is a space between the piston 
ring 41 and the bottom surface of the annular groove 42, 
Into which space the first holes 46 open. As a result, is 
part of the refrigerant gas in the compression chamber 
is most liable to flow to the bottom surface of the annular 
groove 42, thereby facilitating the supply of the refriger- 
ant gas to the crank chamber 8. 

[0027] Further, this unilateral* headed swash plate 20 
type compressor includes a tandem pair of shoes 18 
between the piston 19 and the swash plate 16, and the 
second holes 48 are formed in the neighborhood of the 
shoes 18. As a result, the refrigerant gas is supplied to 
the neighborhood of the shoes 18 and the lubricant is 25 
supplied to the sliding portions between the piston 19 
and the shoes 18 for an improved slidability of the par- 
ticular portions. Also, the slidability is improved in the 
neighborhood of the shoes 18 to which the refrigerant 
gas Is supplied and the sliding portions between the 30 
shoes 1 8 and the swash plate 1 6 supplied with the lubri- 
cant. 

[0028] The unilateral-headed swash plate type 
compressor according to this embodiment is of variable 
displacement type, and a sufficient amount of the 35 
blowby gas is supplied into the crank chamber 8 by way 
of the first holes 46 and the second holes 48 formed in 
the body 19c of the piston 19. Therefore, the reduction 
In the Inclination angle of the swash plate 16 requires a 
short time, and the capacity can be minimized rapidly. 40 
Thus, an unnecessary cooling operation is not contin- 
ued for a reduced load on the external drive source. 
[0029] In this way, the durability of the unilateral- 
headed swash plate type compressor according to this 
embodiment can be improved while at the same time 45 
taking advantage of the hollow portion 1 9a and the pis- 
ton ring 41 . 



(Embodiment 2) 



19e extending along the axis and coupled at the head 
side, is arranged In the cut-out portion 1 9d. Also, as In 
the first embodiment, an annular groove 42 Is formed In 
the portion of the piston 19 nearer to the head, and a 
piston ring 41 (Rg. 1) Is fitted In the annular groove 42. 
Further, the first holes 45 constituting a part of the 
through holes extend diametrically of the bottom sur- 
face 44 of the annular groove 42 and subsequently 
extending axially, opens into the cut-out portion 19d on 
both sides of the rib 19e. The remaining configuration is 
similar to the corresponding one of the first embodi- 
ment. 

[0031] The unilateral-headed swash plate type 
compressor described above can exhibit the functions 
and effects similar to those of the first embodiment 

(Embodiment 3) 

[0032] In the unilateral-headed swash plate type 
compressor according to the third embodiment as 
shown in Figs. 8 and 9, second holes 47 constituting a 
part of the through holes open to a spherical seat 1 8a of 
the shoe 18 formed on the shoe coupler 19b. The 
remaining configuration Is similar to the corresponding 
one of the first embodiment. 

[0033] With this unilateral-headed swash plate type 
compressor, the refrigerant gas is supplied to the spher- 
ical seat 18a of the shoe coupler 19b for an improved 
slidability of the particular part. Also, the refrigerant gas 
can be supplied to the whole sliding portions in the 
crank chamber 8. The remaining functions and effects 
are similar to the corresponding ones of the first embod- 
iment. 

(Embodiment 4) 

[0034] In the unilateral-headed swash plate type 
compressor according to the fourth embodiment as 
shown In Figs. 10 and 11, a second hole 49 opens to 
each of the right and left sides of the spherical seat 18a 
of the shoe coupler 1 9b. The remaining configuration is 
similar to the corresponding configuration of the first 
embodiment. 

[0035] This unilateral-headed swash plate type 
compressor can exhibit functions and effects similar to 
those of the first embodiment Especially, in this embod- 
iment, the slidability of the sliding portions between the 
shoe 18 and the swash plate 16 Is improved. 



[0030] in the unilateral-headed swash plate type 
compressor according to the second embodiment, as 
shown in Figs. 5, 6 and 7, a cut-out portion 19d is 
formed on the body portion 19c of the piston 19. This 
cut-out portion 19d, as shown in Figs. 6 and 7, is formed 53 
by recessing the back portion of the body 1 9c which cor- 
responds to the upper portion of the body 1 9c when the 
shoe coupler 19b is located above the shoe 18. A rib 



so (Embodiment 5) 



[0036] In the unilateral-headed swash plate type 
compressor according to the fifth embodiment as 
shown in Fig. 12, a first hole 46 is formed through the 
piston 1 9, a lead-in groove 50 is formed in the portion of 
the piston 19 nearer to the head than the annular groove 
42 and a third hole 54 Is formed obliquely toward the 
hollow portion 19a from the bottom surface 52 of the 
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lead-in groove 50. The remaining configuration la similar 
to the corresponding configuration of the first embodi- 
ment 

[0037] With this unilateral-headed swash plate type 
compressor, the refrigerant gas that has leaked from the s 
compressor chamber by way of the first hole 46 is sup- 
plied to the crank chamber 8 through the hollow portion 
19a. At the same time, the refrigerant gas that has 
leaked from the compressor chamber flows into the 
lead-in groove 50 and thus Is supplied to the crank to 
chamber 8 through the hollow portion 1 9a by way of the 
third hole 54. The provision of the lead-in groove 50 and 
the third hole 54 facilitates the quantity regulation of the 
blowby gas thereby producing more significant effects of 
the invention. The remaining functions and effects are is 
similar to the corresponding ones of the first embodi- 
ment 

[0038] While the Invention has been described by 
reference to specific embodiments chosen for purposes 
of illustration. It should be apparent that numerous mod- 20 
ifications could be made thereto by those skilled in the 
art without departing from the basic concept and scope 
of the invention. 

Claims 25 

1. A unilateral-headed swash plate type compressor 
comprising: 

a housing for defining cylinder bores, a crank 30 
chamber, a suction chamber and a discharge 
chamber; 

pistons adapted to reciprocate in the cylinder 
bores, respectively; 

a drive shaft driven by an external drive source 35 
and supported rotatabiy by the housing; and 
a swash plate supported on the drive shaft In a 
manner capable of synchronous rotation and 
causing the piston to be driven; 
wherein the portion of said piston body in slid- 40 
ing contact with the Inner peripheral surface of 
the cylinder bore is formed with a cavity for 
realizing a reduced weight and with an annular 
groove, fitted with a piston ring in sliding con- 
tact with the Inner peripheral surface of the cyl- 45 
inder bore, said piston body having at least a 
through hole open to the inner peripheral side 
of said cylinder bore and communicating with 
said crank chamber through said cavity. 

50 

2. A unilateral-headed swash plate type compressor 
according to claim 1 , wherein said through hole Is 
open to the inside of said annular groove. 

3. A unilateral-headed swash plate type compressor 55 
according to claim 2, wherein said through hole is 
open to the bottom surface of 6ald annular groove. 




871 A2 10 

4. A unilateral-headed swash plate type compressor 
according to any one of claims 1 to 3, wherein said 
through holes Include at least a first hole for con- 
necting the inner peripheral surface of said cylinder 
bore and said cavity to each other and at least a 
second hole communicating with said first hole 
through said cavity for connecting said cavity and 
said crank chamber to each other. 

5. A unilateral-headed swash plate type compressor 
according to claim 4, wherein a tandem pair of 
shoes are Interposed between said piston and said 
swash plate, and said second hole is opened In the 
neighborhood of said shoes. 

6. A unilateral-headed swash plate type compressor 
according to claim 5, wherein said piston includes a 
shoe coupler formed Integrally with said body of 
said piston for coupling said shoes, and said sec- 
ond hole is formed through said shoe coupler. 

7. A unilateral-headed swash plate type compressor 
according to any one of claims 1 to 6, wherein the 
compression capacity is controlled by changing the 
stroke of said piston and the inclination angle of 
said swash plate in accordance with the difference 
between the internal pressure of said crank cham- 
ber and the suction pressure. 

8. A unilateral-headed swash plate type compressor 
according to any one of claims 1 to 7, wherein said 
cavity is a selected one of a hollow portion and a 
cut-out portion. 
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